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to item V: 

Document D1 : US-A-5 310 990 shows a method of laser processing ferroelectric 
materials wherein a layer of a ferroelectric precursor is illuminated with a pulse of 
energy having a first temporal width to convert the layer material into a phase 
capable of exhibiting ferroelectricity, see e.g. the abstract of D1 . The method of 
present claim 1 mainly differs from this known method in that the first temporal 
width of the pulse is extended by passing it through a temporal extender to 
produce a pulse having a greater temporal width. It is noticed that D1 discloses 
pulse durations of at least 10 ns (see column 4 line 35) and of about 25 ns (see 
column 6 line 5). A skilled person wishing to check the disclosure of D1 would thus 
need a source for pulses of 10 ns and for 25 ns. A temporal extender to get 25 ns 
pulses out of a 10 ns source is one of the possibilities which may be selected in 
accordance with circumstances without any inventive skill being involved. It is 
noted that according to column 6 lines 31 to 37 of D1 , pulse length is one the 
critical parameters, so means for varying pulse length in order to find the optimum 
pulse length are implicitly taught by D1 . 

Thus, the method of claim 1 is obvious in view of the disclosure of D1 . The above 
objections also apply to apparatus claim 15, since pulse generating means and 
guide means to guide the pulses onto the layer to be processed are implicit in D1 . 
The device of claim 23 directly results from the obvious method of claim 1 ... 

Except for the subject matter of dependent claims 7 or 1 1 , the features of the 
dependent method and apparatus claims are obvious from D1 . As regards claim 
7, a temporal length of 300 ns seems to be not derivable from D1 disclosing 10 ns 
and 25 ns pulses. As to claim 1 1 , two sources of pulses are not shown in D1 . 

to item. VI I: . . . . 

The description fs not in conformity with the claims, does not identify document D1 
and does not mention the relevant background art shown in D1 . 

to item VIII: 

Claim 23 is unclear, because a method feature - that a laser pulse is temporarily 
extended - is used in a device claim. 
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A method and apparatus for annealing an integrated ferroelectric device (10) is disclosed in which the device (10) comprises a first 
layer of material capable of existing in a ferroelectric state and a second layer of material defining an integrated circuit below the first layer 
such as a microbridge thermal detector. The method comprises producing a pulse of energy, extending the pulse temporally using a pulse 
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circuit. Application of the method in heating other articles which comprise a layer to be heated and a temperature sensitive layer is also 
disclosed. By extending the temporal width of the pulse, energy is supplied at a rate which ensures a more even heating of the first layer 
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CLAIMS 

1. A method of producing an integrated ferroelectric device (10) 
comprising a first layer of material capable of existing in a ferroelectric 
state and a second layer of material defining an integrated circuit, the 
method comprising the steps of; 

producing (100) a pulse of energy having a first temporal width; 

extending the temporal width of said pulse by passing it through a 
temporal extender (200) to produce a processed pulse having a greater 
temporal width; and 

illuminating the first layer with said processed pulse to convert some or 
all of the material in the first layer from a non-ferroelectric state into a 
phase capable of exhibiting ferroelectricity or otherwise improving the 
quality of the material of the first layer without exceeding the temperature 
budget of the integrated circuit of said second layer. 

2. A method according to claim 1 which further comprises generating 
a number of such processed pulses and sequentially illuminating the 
device (10) with said pulses. 

3. A method according to claim 1 or claim 2 in which the material of 
the first layer comprises a low grade deposited perovskite and the method 
improves the quality of the perovskite material. 

4. A method according to claim 1 or claim 2 in which the first layer 
comprises material deposited substantially in a non-perovskite phase and 
the method converts some or all of the material into the perovskite phase. 
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5. A method according to any preceding claim in which the pulse of 
energy comprises a pulse of energy produced using a laser (100). 



6. A method according to claim 5 in which the pulse produced by the 
5 laser (100) has a temporal length of substantially 10ns, or 20ns or perhaps 

substantially 25ns, or even beyond or any value within a range of values 
limited by one or more of the preceding values. 

7. A method according to any preceding claim in which the temporal 
10 extender increases the temporal length of the pulse to produce a processed 

pulse with a temporal length of approximately 300ns, or between 
substantially 300ns and 400ns, or longer. 

8. A method according to any preceding claim in which the processed 
15 pulse comprises more than one sub-pulse, each sub-pulse corresponding to 

a pulse action of the extender (200) . 

9. A method according to any preceding claim in which the processed 
pulse has a fluence and temporal width that is compatible with the 

20 properties of the material of the first layer such that the temperature 
throughout the layer (or over a substantial depth of the first layer) exceeds 
a predetermined anneal temperature whilst the temperature of the second 
layer is within the temperature budget of the circuitry. 

25 10. A method according to any preceding claim in which the first layer 
comprises the top layer of the device (10). 

11. A method according to any preceding claim in which two different 
sources of energy are produced, each source producing a respective pulse 
30 and at least one of said respective pulses being extended by a pulse 
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extender (200) to produce a processed pulse, and in which the first layer 
is illuminated by both pulses. 



12. A method according to claim 11 in which the layer is illuminated 
5 by both pulses substantially simultaneously. 

13. A method according to any one of claims 11 or 12 which further 
comprises providing a metallic layer between the first layer and the 
second layer and illuminating the first layer with the two different 

10 processed pulses. 

14. A method according to any preceding claim in which the first layer 
is illuminated with the processed pulse whilst the ambient temperature of 
the device is maintained higher than room temperature. 

15 

15. An apparatus for producing an integrated ferroelectric device (10), 
said device comprising at least a first layer of material capable of existing 
in a perovskite phase and second layer of material defining an integrated 
circuit, the apparatus comprising: 

20 

pulse generating means (100) adapted to generate a pulse of energy having 
a first temporal width; 

pulse extending means (200) adapted to extend the temporal pulse width of 
25 said pulse to provide a processed pulse of greater temporal width; 

and guide means (210, 220) adapted to guide said processed pulse of 
energy onto said first layer whereby some or all of the material in the 
first layer is converted from a non-ferroelectric state into a ferroelectric 
30 state or to otherwise improve the quality of the material of the first layer 
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without exceeding the temperature budget of the integrated circuit of said 
second layer. 

16. Apparatus according to claim 15 which further comprises 
5 depositing means for depositing said first layer of material above said 

second layer in which some or all of said first layer is in a non-perovskite 
phase. 

17. Apparatus according to claim 15 or claim 16 in which the pulse 
10 generating means comprises a laser (100). 

18. Apparatus according to claim 17 in which the laser (100) has a 
wavelength in the ultraviolet spectrum. 

15 19. Apparatus according to any one of claims 15 to 17 in which the 
depositing means is adapted to deposit a first layer of material above the 
second layer after one or more intermediate layers are deposited onto the 
second layer. 

20 20. Apparatus according to claim 19 in which one of the intermediate 
layers comprises a sacrificial layer that is subsequently removed to leave a 
space between the first and second layers to form a microbridge. 

21. Apparatus according to any one of claims 15 to 20 in which the 
25 pulse extender is adapted to increase the temporal pulse width of the first 
pulse by substantially two times or four times, or substantially ten times 
or more than ten times or any value therebetween. 
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22. Apparatus according to any one of claims 15 to 21 in which the 
pulse extender is adapted to produce a processed pulse that comprises a 
number of sub-pulses, each sub pulse corresponding to the first pulse. 

5 23. Apparatus for producing an integrated ferroelectric device 
substantially as described herein with reference to the accompanying 
drawings. 

24. An integrated ferroelectric device comprising at least a first layer 
10 of ferroelectric material and a second layer comprising an integrated 

circuit, in which said first layer is transformed into a perovskite phase 
using a pulse of energy from a laser that has been temporally extended, 

25. A method of preferentially heating a first layer of material to a first 
15 temperature without heating a second layer of a material provided below 

said first layer to said first temperature by illuminating the first layer with 
a temporally extended pulse of radiation from a laser source. 

26. Apparatus adapted to heat treat a treatment layer of an article 
20 comprising a treatment layer and one or more further layers, comprising a 

laser adapted to produce a laser pulse, a temporal extender adapted to 
extend the temporal width of the laser pulse, and means for guiding the 
temporally extended pulse onto the article, whereby the laser pulse is 
adapted to raise the temperature of that treatment layer above a treatment 
25 temperature T whilst one or more of the further layers are kept 
substantially below the treatment temperature. 
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